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PURPOSE: To impro>fO the conveiising property of plasma flow and 
improve the precision of feed-back control of trestmsitt by - 
penodrcaHy supply high frequency energy to a high frequency 
ante nna s et outstde of a treatment chamber. 

CONSTITUTIOIM: Emission spectrum generated out of a treatment 
conteiner 2 at the time of, for example, etching is detected by an 
optical aen«or 36 through a transmission window 34. Baaed on the 
alteratiort of the detected reeulta or previously cot values, on/off 
control cf high frequency enargy to be applied to a high frequency 
antenna © ia carried out. Since the sHsration of the component with 
ahort wave length emitted out of tha container 2 through the 
window 34 is observed and the emission spectrum signaJ is 
correeted based orr the degree of the deterioration- of the 
tranamittir^ property of the window 34, feed-back control can be 
dona more preciaery. The time when the spectoim signal reachea a 
preaoribed value ia determined to be the time of finishing the 
etching and energy supply end treatment gas supply are stopped 
and plasma treatntent operation ia finiahed.^ 
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* NOTICES * 

JPO and HO\P\ are not r&fipon&rble for any 
damages oau&ed by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the origfnaf preciseJy 

2. **=** shows the word which can not be translated. 

3Jn the drBwings, any words are not translated. > 
CUOMS 



[ClatmCs)} 

[Claim 1] The control approach of the plasma treatment equipment which excrtes the induction plasma to the 
processing intenor of a room by impressing hii^Hrequency power to the RF antenna arranged through an Insulator 
to the exterior of a processing room, and is characterized by to perform intermrttently the RF energy supply to said 
RF antenna in controlling the plasma treatment equipment which performs predetermined processing to the 
processed ot^oot arranged in the processing intenor of a room. 

[Claim 23 The inductitw plasma is excited to the processing interior of a room by impressing high-^cqucncy power 
to the RF antenna arranged through an insulator to the exterior of a processing room. While observing the emission- 
spectrum of the gas which exists in said processing Interior of a room through an observation window In controiring 
the plasma treatment equipment which performs predetermined processing to the processed obfcct arranged in the 
processing Interior of a room. Plasma treatment.equi^ent which ohservfis a part for. short. wave. Naganari emitted, 
through said obsen^tion window from said processing room, and is characterized by establishing the amendment 
meansrfor amending the control signal which controls said processor according to -said emfaslon spectrum according 
to the short wave Nagamitsu's change. 

[Translation dor^J 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention} 
[0001] 

[Industrial Applicationi] Thia invention relates to plasma treatment equviment and its control approach. 
[0002] 

[Description of the Prior Art] Conventionally, the plasma treatment equipment of a parallel plate form using the RF 

(RF) as equipment for carrying out plasma treatment of a processed* otsect; lorexsmpte, the g^. . .I- v ;;;. ■ductc^r-wsfer . • - 

etc., in the processinff interior of a room is adopted widely. If the reactiva-ion-etchlnff (Rl£) equipment with which 
the electrode of two sheets of a parallel plate mold has been arranged in the processing interior of a room is taken 
for an examplo. by impressing a RF to one of electrodea. or both. eJoctrodaa^ tha plasma is. generated between two 
electrodes, end it is constituted so that the processing side of a processed object may be made to carry out 
Incident of the' plasma style and* etching processing may be perfo rm ed according to -the auto-bias- potential- 
difference between this plasma and a processed ofc^ect 

[0003] However, it is drfRcult a submtoron unit which the plasma treatment equlpme^ oF the conventional type like 
above parallel plate mold plasma treatment equipment requires w'ltb superrhigh integration of a .semi-conductor 
wafer, and to carry out micro^machining of a subhalf micron unit further, namely, the large area to which it is 
important to which to control the plasma of high density by high precision in a low voltage ambient atmosphere, and 
the plasma can moreover respond also to the diam^er wafer of macroStomla in order to carry out this process with 
plasma treatmertt equipment — high — it is required to be uniform. Moreover, with the plasma treatment equipment 
using an electrode, the electrode itself became the source of release of heavy metal pollution at the time of plaama 
generating, and when especially micro— machining was required, it had become s problem. .. . 

[0004l The RF induotion plasma generator which many approaches are made from various Include angles to Such a 
technical demand untH now in order to establish the new plasma source,, for example, uses a RF &ntenftB for the 
Europe patent disclosure description No. 379828 is indicated. This RF induction plasma generator constitutes the 
whole surface of a wafer installation base and the processing room which counters from insulators . such as quarts 
glass , and it forms RF eletitrpmagnetic field in the processing interior of a room , makes the electron which flows 
the inside of this electromagnetio-^eid spaee eollide with the neutral particle of raw gas . mal^s gas ionize . and it is 
constitute by impress high-^equency power to instatJation and this RF antenna for the RF antenna which bccomca 
that external wall surface for example , from a vwhoH coil so that the plasma may generate . 
[0005] 

[probIem(s) to be Solved by the Invvntioru -Gy the-way; -to-ciae-the-prOCdS8or'of the-RFSndaction plasnia-nicrt,h«id~~ 

constituted as mentioned above, it is necessary to control high density and the uniform plasma by high precision 
but.* and in order not to establish the technique which still controls the generating plaama by stable and high 
preoision but to adopt the abov^-mentioned processor with a production Kne. development of this control technique 
has been a urgent technloal problem. 

[0000] Moreover, although the apprDach of observing the emission specitrum Kenarated from the plasma generatad 
in a processing cxmtalner throu^ the observation window in which it was prepared by the processing oontainer. and 
carrying out feedback control of each configuration by making Into a control signal the luminescence intensity ratio 
of each component contained in the emission spectrum is learned The active species contained m the plasma at the 
time of processing collides not oniy with the processing side of a processed ol^ect but with' an observation window. 
The permeability of the oliaervation window itself may be worsened depending on the case, exact foedbaek control 
may not be able to be perfonmed wHh the signal value to which the emission spectrum observed through a 

tranaparenoy^partuce.w^ jcUotoirted unDka.the actual 3/alua».artd Jt.bad Jb!eoQn9a.aiarohleDx 

[0007] The places which this invention is made in view of the above troubles which conventional plasma treatment 
equipment has, and are made into the object are new and offering the control approach of the improved plasma 
treatment equipment for controlling the plasma of high density and high homogeneity by high precision within a 
processing container. 

[0008] in case feedback control of the prooeasor is earned out according to the luminescence intensity ratio of 
each component which obioct that this invention is still more neariy another observes the emission spectrum 
produced from the plasma in a processing oontainer through an observation window, and is contained in the 
emission spectrum, even If it is the case where the permeability of the observation window itself gets worse by the 
plasma style — exact feedback control — or it is the thing which can maintain an observation window and for which 
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new and the improved piBsma-treatment eQuipment are offered. 
[0009] 

Weans for ScK/in^ the PrcsblemJ The induction plasma 19 excited to the processioff Interior ef a room by impressme 
high-frequency power to the RF antenna annanged through an insulator to the exterior of a procesabis room 
aecording to the let viewpoint of thi© invention, in order to solve the above-mentioned technical problem. In 
controlling the plasma treatment equipment which performs predetermined proccseing to the procesaed objeot 
wtm^ in the processing interior of a room, the oonti'ol approach of the plasma treatment equipment 
characterized by performing the RF energy supply to a antenna intarmrttently is offered. 

[0010] Moreover, the induction plasma is ©xcited to the processing interior of P room by impressing high-frequencsy 
power to the RF -antenna arranged through an insulator to the exterior of a processing room according to the 2nd 
viewpoint of this invention. While observing the emission spectrum of the gas which exists in the processing interior 
oT a room through an observation window in controBing the plasma treatment equipment wWch performs 
predetermined processing to the processed object arrsnged in the processing interioc of a room A p«rt for short 
wave Naganan emitted from the processing room, for example. lOOnm. lOOOnm, An aboirt 2aOnm component Is ' 
preferably obeer/ed through an observation window, and the frfosma treatment equipment characterized by 
establishing the amendment means ftor amending the control signal which control© a processor according to an 
errusslon spectrum according to the short wave Nagamftsu*s change Is offered. 
[001 T] 

[Functrorvl Although radio-frequency energy was continuously supplied to the RF antenna and the plasma was 
oontinuoudly excited in the control approach of conventiona! plasma treatment equipment when generating the 
plasma fai a processing container According to this invention person's knowledge, when the active species of the 
plasma is aotfvated too much when radio-frequency energy is supplied continuously In this way, for example, 
etching, th e etc hing component was spread, and it became clear that etching.effectiveness fell on the contrary. 
Since radios-frequency energy is intermittently supplied to a RF antenna in view of this point according to this 
Invention. It is possible for the plasma in a processing container to be activated- moderately and to build the optimal 
processing environment. In addition, about the ^me intervai which supplies radioHrequency energy intermittently, it 
is possible to carry out according to the feedbad^ signal which sets up experimentally or is sent from various 
sensors according to the time of a r^wif^^ processing environment. Mor« Dver^ exhaust air of a res* iH-s»rt* K» 
promcyted by adjusting the displacement in a processing container at the time of a RF energy supply halt ^ 
[001 Si} AHhoij«h obfiarving thd «imiisfiiofi apeotrum proc&joad frvm the Sncide of a preeeooing oontalner through on- • 
Observation window generally^ and observing the condition in a processing container is performed When plasma 
treatment is performed within a processing container Distortion may arise to the sl^al which It is filtered by the 
obsen^ation window in which the spatter was carried out also about the observation window at the time of the 
plasma, or gas constituents adhered^ the permeability deteriorated, and the emission spectrum produced from the 
inside of a processing container deteriorated, and is observed, and the condition in * procsssrlng contslner may be 
unable to be wrB^\>^^ to accuracy. However, according to this invention, it is possible to get to Iviow extent of 
degradation of an observation window by change for a part for short wave Naganari which is easy to be influenced of 
penetrable degradation by an observation window to the same observation window, for example^ lOOnm, and short 
wave Naganari which lOOOnm of about 200nm components is observed preferably, and is penetratedL And if 
amendment is added or the need is accepted to the emission spectrvm signal observed accor^ng to ohan^ for this 
short wave Naganari, it is possible to maintain exchange of an observation window etc 
[0013J 

[Example] The plasma treatment equipment constituted based on this Invention is explained to a detan about the 
suitable example applied to the etching system, referring to an accompanying drawing below, 

[0014] The plasma etching system 1 shown in drawing 1 has the processing container 2 fabrioated the shape of a 
cylinder or a rectangle which consists of a conductive ingredierrt, for example, aluminum etc., and the installation 
base 4 of the shape of an approximate circle column for laying the processed object W. for example, a semi- 
conductor wafer, is held in the pars basilaris ossis occipitalis of this processing container 2 through'the eleotrio 
insulating plates 3, such as a ceramic. Moreover, the installation side of the installation base 4 and.the.crowning of 
the processing container which counters mostly consist of an insulating material 5. for example, quartz glass, and a 
ceramic, and the RF antenna 6 which whiriod around to the external wall surface of the insulating material 5. and 
formed a oonduotor. for example, a copper plate, aluminum, stainless steel, etc in the coiled form in it is arranged. 
Among the ends children (inside terminal 6a and outside terminal 6b) of this RF antenna 6, it is constituted so that it 
may be possible to Impress 13.56MHz radioHrequsney energy through the matching oirouit 8 from RF generator 7 
for plasma production. 

COOI5] The installation base 4 for laying the processed objects W, such as a semi-conductor wafer, mainly consists 
of susoeptor susoeptor 4b fabricated by aluminum etc in the shape of a cylinder, and Susceptor 4o which consists 
of aluminum prepared by bolt 4b etc. free t attaohnrtent and detachment ] on this. Thus, by constituting susoeptor 
4o, enabling free attachment and detachment, a maintenarkoe etc can be carried out easily. 

[OOlQl The cooling means 9, fbr example, a cooling jaclcet. is formed in above-mentioned susoeptor susoeptor 4a, 
and refrigerants, such as Pquld nitrbgea »r© introduced Into this jaol^et 9 through the refrigerant installation tubing 
t1 from the source TO of a refrigerant. The liquid nitrogen which forthermore oinsulated through the wiside of a 
jacket and was evaporated according to a heat exehange operation is discharged out of a container from the 
refrigerant exhaust pipe 12. It is possible to csool to the temperature which heat transfer of the cold energy of -198- 
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degree C liquid nitrogen 15 corned cut to the semi-conductor wafer W through susceptor 4c by this configuratiQn 
from 3 cooling jacket 9. and asks for the proce9sing side. 

E00171 Moreover, the eleetrodtatic chuck 12 ia fbrmed in the wafer installation section on the above-mentioned top 
face of susceptor 4c fabricated by the approxtmate circle column configuration in wafer area and area. This 

electrestatic chuck 12 is fornaed by putting the electric conduction film 13; such as copper foil, in the state of an- 
insulation between the macronr>olccule poJyimide ftlms of two sheets, and this electric conduction film 13 is 
connected to the acyustable cfirect-tjurrent high voHage power supply 14 by lead wire. Therefore* by impro&smg high 
tension to this electric conduction film 13, it is co/istituted so that it nr^ay be possible on the top face of the above- 
mont/onod electrostatio chuck 12 to carry out adsorption maffitenanee of the semr-conducstor wafer W according to 
Coulomb force. 

[0018} These are penetrated rp above— ^mentionad susceptor AuAn^ntor 4a nnri misceptrvr 4c, Bnd the <»s 
passageway 16 for suppfying heat transfer gas (back cooling gas), such as helFurru to the jolrtt of each'part matsHal 
which constitutes the rear face of the eemi-conductor wafer W and susceptor 4c from a source 1 5 of gas etc. is 
formed In them. Moreover, the annular focal ring 17 is amangod at the upper bed periphery section of the above- 
mentioned susceptor 4c so that the semi-conductor wafer W be- surrounded. This focal ring 17 consists of a 
high resistor which does not draw re acts nt kwi near, for example, a ceramic, quartz glass, etc.. and it acts so that 
incidence of the reactant ion may be effectively carried out to the inside semi-conductor wafer W. 
[00T9] It is possible by connecting RF generator 19 to above-mentioned susceptor 4c through the capacitor 18 for 
matching furthermore, and impressing 2MHz high— frequency power to susceptor 4c at the time of processing to 
produce-bias potential and to make a plasma style irratfate to the- processing side- of » processed object effective^ 
between plasma. Above the above-mentionod susceptor 4o, the gas suppV means 20 which consists of quartz glass 
or eeranrtics is arranged. This gas supply means 20 is carrying out tho shape of the installation side oTthe above- 
mentioned susceptor 4c. and a holk>w disk type of **** area, and the gas supply line 21 which penetrates the 
center of abbreviation of the above— merrtioned insulating material 5 in that upper part, and Is open for free passage 
to the centrum of the gas supply means 20 is attached. Many stomata 23 are drilled in the underside 22 of the gas 
supply means 20. and it is constituted so that etching gas may be blown off to homogenerty in downward processing 
space. Moreover, the bvffcr disk 28 with which the height 25 which proiects totvsrd a gas suppV line 21 wa^ fbii>»eJ 
in the center section Is formed in the centrum of the above-mentioned gas supply means 20. and while promoting 
mixing of the etching gas supplied through a massflow contrQlter 28 fr'om the sources 27a and 27b of gas. It Is 
conatifcuted so that gas may blow off to the processing Interfor of a -room by the -more uniform flow rate. The annular 
prq/ectidn 29 which ac^s so that gas may be centralized on the processing side of a processed object turns to the 
perimeter orthe underside 22 of the above-mentioned gas supply means 20 cauddd. and Is attached in it further 
again. 

C0020] Moreover, an exhaust pipe 30 is connected to the parsHDasilaris-ossie-oocipitalia wall of the above- 
mentioned processing container 2» and while being constituted so that ft can discharge with trio exhausC air pump 
which does not illustrate the ambient atmosphere in this prooes^ng eontair^r 2, the s^e va!v*e which is not 
illustratod Is prepared in the center-seetien ^de attachment wall, and H is constituted so that carrying-in taking out 
of the semr-conduetor wafer W may be performed through this gate vafve. 

[0021] Furthermore, the heater 32 for temperature control hetd rn the heater standing ways 31 is fbrmed in the 
sueceptor lower part between the above-mentioned electrostatic chuck 12 and a eoolingjacket 9. and by acfiusting 
the power supplied to this heater 32 for temperature control firom a power source 33, conduction of the cold energy 
from the above-mentioned cooling jackot 9 is controlled, and rt is constituted 30 there temperature comroi'of the 
processed side of ths semi-conductor wafer W can be performed. 

[00223 NeKt. the configuration of the control system of the processor jconstftuted. as mentioned above ia expfaniedr 
The transparency aperture 34 which consists of transparent ingredients, such as quartz glass. Is attached In one 
side attachment wsU of the above-mentioned processing container 2, and It Is constituted so that delivery, the 
signal about the emission spectrum generated from the processing interior of a room, and the signal about a part for 
short-wave Naganeri may be sent to short--wave/ength sensor 38b which detects a part for photo-sensor 36a which 
detects an emission spectrum for a part for the emission spectrum of the processing interior of a room, and short 
wave Naganari through optical system 35. and short-wave Naganari at a controller 37. respectively. Moreover, the 
sensor 38 for detecting the pr&&&uro of the processing irrterior of a room etc. Is attached in the above-mentioned 

processing container 2, and it is.consstii-iJtRd s?n. tba±Jthf>-^5Daljsiboi>t..tbe..p£essurie.cf~tbe4>i9!^edsi^ 

room etc can be sent to a controller 37. A controUer 37 can ac^ust the operating environment of delivery and 
plasma treatment equipment for a control signal to RF generator 7 for plasma. generatir>g. RF generator 15 for bias, 
the source 10 of a refrigerant, the power source 33 for temperature control, the source 15 for back coding of gas, 

the maseflow controller 28 for raw gas, etc. the optimal based on the feedback digriaS or U*ie del poiril sefup 

beforehand from these sensors. 

[0023] Next, the ejtample which applied the control approach of the plasma etching ey«tem const*tvted based en 
this invention to the above control systems is explained. 

[0024] First eccordrng to the value set up beforehand, corresponding to an emission spectrum signal etc, to a RF 
entennst on-off control of the radio-frequency energy is carried out, and, according to the 1st viewpoint of this 
inventkMi» It is supplied intermittently. Thus, since it becomes possible to prevent diffusion of the active species of 
the plasma and to centralize a plasma style on the processing side of a processed ot^'ect by generating the plasma 
lntermSttently» hf s-posaeble-te-rvxBc-Kstehing-elfQ^ ef-& resultant is pr^m^tec^ — 
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gfSHSt^Sr^^ ... 

tic from th« observation wfndow 34 which the emission soectol™ * corrtairang a spectroscope 

time of plasms traatmont becomes from ^IZ ^^^^^^^^ ^^ Tt^ * ^ 
to a RF antenna otc is performed. correS*»W tre?«^ rfSl^K, rad.o-frequsnoy energy supplied 

plasma style collides also with i>n<>b^l^.^n^^^Z^^^^^r However, since e part of 

the very thing is etched, or gas cen^^aSerraJS i^TtelaSl^tll^T*"*' "^^^tr^'^" ^ 

degradation. Moreover, ae a result of observation for ,hort wave Naeanari whenext^^ ' 

f^'aTrS^a 'cTon*^^ '^'^''r^ exchanSnroba^'Son'i^d^^iy^elr ^ni'^e?!^ 
ITOZ7J Next, based on drawing 2 . Iho configuration in the production process of the a6ov»-™ntion«/^-«.- 

IJim thfSlIilLd'^J'L^^'-i" oonfiguratlon^f the alrea^ SZXteaS?j£h^^ 

ft^n ficL « tit '""'^l' «^ ^ch attaches the same number. 

B)02B] Like a graphic display, the load lock chamber 40 which s^einB through the ss- « - 

[ eloemg motion] Is connected to one side attachment wall of the proceasine cvnUfi^^Ji'^iS^Jl^ZdZ^Z 
plasma treatment equipment 1 whfch can apply this invention. The tan^ort deX^^rii'J;^^ ^SS^Lanoe 

e^^aus^pipo 491a connected to the above-mentioned cassette room 46 from the exhaust port eataWishedin the 
base and through the evacuallbn valve 50. wHh the vacuum pump 44. It constitutes ^ola^^r^ \^^2 ^ 

::ixf^s:"4S?a^t^d%*'r°t"^*^ 

["SSmXf?. tmosphenc ..r m«r be touehod through the gate valve 91 prepared free 

RS?i?a*.JIJ;« S^tS*^*^? "'tS'"'' equipment 1 constituted as mentioned above is explained briefly. 

S^S^1^2Jj!^4r^«r "^".'^ between atmospherio air is carried out it is IsKi on thTinstaUati<^ base 
does ^TiS^!^^ TTJ^ k cassette 47 whioh contained the processed object W 

does not iDustrate. and the above-mentioned gata valve 31 is embarr^sed. The evacuation vaVe 50 co^orted to 

100323 Subsequently, after the gate varve 38 between a load tock ohamber 40 and the proces»n> container 9 
ojrt^enmg. the processed object W is conveyed by the above^ntionsd coreJ^e^41 to ^^o^ 
rj^d -n/thrtf'"'' '=''"*«.'"'"-f > ^ Pin «hich is not n|uat»tad on auaeiptor 4cT. won pc^uTaZ^d 

^^^^rl^^^ *^ '**"'■''» *^ « 'ook ohaml^r 40. a gate valve 39 U 

embarrassed. Then, high voltage direct current voltage is impressed to the electrostatic chJck1« enrfi«.^Aii«»i„,, 
immobilization of the semi-conductor wafer W Is carrt'RH r^*^ ^^^ZL^Jm,^,- installation 

http://www4.ipdl.nojpl.go Jp/Qg|-bln/tr«n:.w©b_cgLedle 20Q4/1Q/Q1 



2004 10/21 THU 13:02 FAX 



1^033/091 
5/7 ^— i? 



introduced in the processing container 2 through the gas supply means 20 after an appropriate time. In order to 
cbtam the optimal etch rate beforehand calfed for using the dunrvny wafer based on this invention, after liavinff 
reached the optimal pressure ambiant atnwsphere waa detected by the pressure sensor 38. The matching circuit 8 
is minded from RF gcenerator 7. At a RF antenna for example, by cxcttins the plasma in the proceaaing container 2 
end applying bids potential to the installation b^e^ 4 ftirtlw by impre«^ng 13.56MH2 high-frequency power P433m» 
treatment such as etching, is performed as opposed to the processed object W. According to this invention, in that 
case, it can prevent that a resultant adhere to a wali by heating preferably 50 degrees O - 100 degrees C of 
temperature of the wall of a processing room at 60 degrees C - 80 degrees C. 

[00341 Furbhermore, according to this Invention, the emission spectrum generated out of the processing csontatner 2 
at the time of etching is detected by the photo sensor 36- through the- transparency aperture 34, and orr^off corrtrof 
of the redio-frequency energy impressed to a RF antenna is carried out baaed on the value set up beforehand, 
correspondTng to change of the observed emission spectrum. A/Toreover, since change for short wave Naganari 
generated out of a processing container through the same trarysparency aperture 34 is observed and the above^ 
mentioned emissiorr-spectrum signal is amended according to extent of penetrable degradation of the transparency 
Bpertare 34 according to this invention in that case, more exact feedbeck control can be^ performed. Thus, when the- 
emission spectrum detected reaches a predetermined value, rt is judged that etching was completed, white 
impression of radio-frequency energy Is stopped, supply of raw gas fs afso suspended, and plasma treatment 
actuation is completed. 

[00353 Subsequently, in order to permute raw gas and the resuitant in the above-mentioned processing container 2» 
whtle- introducing inert gas. such as nitrogen, in the above—mentioned processing container 2-, exhaust air by tho 
vacuum pump 44 1$ performed. After residual raw gas and the resultant in the ^ove-mentioned processing 
container 2 are fi^lfy exhausted, opening of the gate valve 39 prepared in the side face of the above-mentioned 
processing container 2 is carried out, the conveyance arm 41 moves to the location of the processed obiect W in 
the processing container 2, the prooessed objeot W lifted from th© in^tai'ietion base 4 by the pusher pin conveys to 
reception and tha above—mentioned load lock chamber 40, and th^ above^-mentioned e^te V9lve.39 is embarraesed 
from an Bi^oinlng load Jock chamber 40. In this load lock chamber 40, temperature up of the processed dl^foct W Is 
carried out to a room temperature, for example, 18 degrees C, at a heater, and* whan being taken out by atmospheric 
atr through the cassette room 46 from that accourrt (oad lock chamber 40 of Gokami, rt ends a series of a€7tuatlon.* 
[0038] In addition^ in the example shown in drawing 1 , although it whirled as shown in cfrawingS .and RF generator 
7 and the- matching circuit 8- are conneoted^ between inside edge €a~ of a coii. and outside- odgo*^« this inverrtion is 
not limited to this corrfiguration. For example, as shown in drawing 4 . it is also possible to adopt the configuration 
which connects f^" generator 7 and the matching circuit 8 only to outerde ed^ 8b of a whorl coil. This confrguration 
enablee it to generate the good RF induction plasma in the processing container 2. even if it Is a low voltage ambient 
artmosphers more. 

[0037] Next, the example about various equipment coflfiguratfoBS-ftoF controlling the condition of the plasma excited 
through the RF antenna 8 in the processing container 2 the optimal is explained rerfanring to djtawing 5 thru/or 
drawing 14 . In addHioa in each drawing attached to this desoription. detailed explanation will be omitted by ^4^*^ 
which attaches the reference nun^er same about the component which haa the same function. 
[0038] Other* examples of the RF antenna G attached in the extenml wall eurface of an insulating material 6 are 
shown in drawing 5 . In thia example. 6o ia made into a double volume, and the part is- oonatituted so-that the thing- 
of the RF antenna 6 which consists of a whorl coil for which stronger electromagrfetio field are formed from those 
duplication parts 6b and 6g may be possible. Thus, by making the number of turns of a whorl coll adftistabla 
selectively, the density distribution of the plasma excited in the processing container 2 can be actjusted. In addWon, 
although the duplication part of the RF antenna 6 was set as the periphery part in the example of a graphic display, 
a duplication part can be set as- the part of the arbitration of the RF antenna 6 according to the density distribution- 
of the required plasma. Moreover, although the duplication part of the RF antenna 6 was only constttuted from an 
example of a graphic display in the, double vot'umeL it is possible to set it as the number of turns of arbitration 
according to the density distribution of tha required plasma. 

[0039] The example which has arranged the 2nd electrode 53a and 53b made from aluminum to the radial at this 
spacing so that the installation base 4 may be surrounded inside tha processing, container 2 is shown^ in drawing 6 . 
RF generatora 65a and 65b are connected to these electrodes 53a and 53b through the matching circuits 54a and 
54b, respectively- By this configuration, it adds to the radioHrequenoy energy for bias impressed to the installation 
base 4. Since it is possible to impress the radlo-*frequenf7y energy for bias also to the 2nd electrode 53a and 53b 
which Surrounds the processed side of the processed oi^ect W from a radial periphery to a radial at this spacing It is 
possible by adjusting the magnitude of each radio— frequericy energy^ the amplitude, a phase, a frequency. etCw to 
control the condition of the plasma excited In the processing container Z Xhe Ojtftimal." 

C004tXl The example by which the electrode 5& of the shape of a mesh which consists of silicon or aluminum has 
been arranged the lower part of the ges blowdawn side of the gas supply means 20 and above the installation base 4 
is shown in the interior of the processing container 2 at drawing 7 .-The acUust3ble-power.source-5>7.is-ccnnected>to-- 
this electrode 56, and by passing a suitable current to this electrode 56. distribution of the electric field formed of 
the operation of the RF antenna 6 in the processing container 2 rs controlled, and it becomes-possible to ewdtathe— 
plasma which has desired density distribution in the processing corrtainer 2: 

t0041j Moreover, in the example shown in drawing 1 « although the RF svttenna 5 is Qrr9ne!&ii on the top face of the 
processing container 2 through the insulating materials 5. such as quartz glass, this invention is not limited to this 
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example. For example, as shovyn in drawing 8 , ft 13 also possible to adopt the configuration which eonstitute^j swn* . 
sid« ettachmont walls of the processing container 2 from insulating matanals 58. euch as quartz glass and ceramibs, 
and attached the 2nd RF antenna 59 in the external wail eurfiace of the insulating material 58l These Znd high 
frequency antenna 59 Is preferably arranged at this spacing at a radial, and it is constituted sp that it may be mor« 
poeeible than RF generator 61 connected through the matching ctrcuH 60 tO imprece radio-freqbiency energy. Since 
it becomes possible to excite the plasma also from the sWe-attachment-wall part of the processing container 2 by 
this configuration, by a<ljusting the radior-frequency energy impressed to each antenna, it becomes possible to 
generate the high-density and uniform plasma in the processing conrtainer 2 In desired density distnbution, and 
plasma treatment with a more hi^ precision becomes possible. 

[0042] Moreover, it is also nwe possible than RF generator 68 which constituted some Installation bases 4 from 
insulating materials 62, such as quartz glass, as shown in drawng 8 , arroriged the high frequency antenna 63 on the 
vnd^jfi^ and was connected through the matching circuit 67 to consider as the cohfrguratTon which impresses 
radio-frequency energy to the high frequency antenna 63. Since this configuration enables it to excite the pfaama 
also from the underside of the installation base 4 of the processing container 2, by adjusting the radio^fr^quenoy 
energy impressed to each antenna-, rt becomes posslb^ to generato tho high-dansi^ and isr.'tfom pi-sr^ -n ths^ 
processing container 2 in desired density dlstributioa and plasma treatment with a more high pre<^slon becomes 
possible. 

[0043] Moreover, rt is also more possible than RF generator 72 which constituted the f^cal ring arranged around 

[ top face ] the Installation base 4 from insulating materials 69^ such as quarU glass and eemmlcA, aj» sbown.in 

dravying 10 , arranged the high frequency antenna 70^ or> th^ perimeter, ani was connected to the high frequency^ 

antenna 70 through the matching circuit 71 to consider as the configuration which smprcccec rsdi c - fg ' C Qucnoy 

cncrigy. Since this configuration enables it to excfto tho plasma also from the perimeter of the installation base 4 of 
the processing container 2. by acfiusting the nadior^equency energy impressed to each antenna» it becomes possible 
to generate the high-density and urvfbrm plasma In the processing container 2 in desired density distribution, and 
plasma treatment with a more high precision becomes possible. 

[0044] moreover, in carrying out plasma treatment of the processed oljject of a large ar ea comparatively, LCD etc. 

As shown m firflVlfing 11 • two or nnore RF antennas 74a, 74b, and 746^ 7Sd is attached in the outer wall section of " 

the insulatir^ material 5 arranged on the top fam of the processing container 2. It is also more possible than RF 
generators 76a, 76b, 76o* and 76d connected to each high frequency antenna through the matching circuits 75a, 
75bi 75o, and-75d to adopt thfroonfif^ration- which impnassea radto-frequency energy. This oonrtguratioh enables it 
to excite the uniform RF plasma by high density, even if it is the large-sized processing container 2 which processes 
the processed object of a large area comparatlvety- 

[0045] Moreover, in the above-mentioned example, the proeeased ofetiaet W is laid in the top fece of the installation 
base 4, and although the configuration which excites the plasma with the RF antenna 6 arranged on the top face of 
the processing- container 2 is adopted, thia invention- i& not limited to this- eonflguratlon. For example, rt Is also 
possible to adopt a lace down method aa shown In drawinR 12 , A top-end-bottom inversion is carried out mostly, 
and this equipment oonlrguration amkng'tA each component of the processor shown m drawir^g 1 , and makes it 
attached and shown with which attached the reference number same about what has the same function as each 

component shown in dravwng 1 , in order to discriminate from the comportent of drawing 1 . However, it is desirabja 

to establish the pusher pin device 77 in wrhioh the vertical movement for removing the support device 76 in which 
the vertical movement for supporting the processed olgect W from a lower part is possible, and the processed 
object W from the electrostatic chuck 12 in the case of the equipment of the fecc down method, shown In drawing 
12 is possible. Since it is possible to protect the processing side of the processed oiv'ect W from contamination of a 
pardcle etc. by adopting this configuration, much mora improyament in the yield and a throughput can be aimed at 
C0044I- or — the oonrfi^Fation which arranges Gylindrioal shape-like processini^ container 2** perpendicularly, allots 

insulating material 5" to the both sides, and atUn^it^v RF tfriUsnnzi 6* ^n-Ule?extoma^waH surface -of* vacHin^ating 

materiat 5". respectively as shown In drawing 13 — carrying out — the center of processinff container 2* — 
abbreviation — It is possible to also adopt the configuration which carries out the adsorption Immobilization of the 
processed ot^ject W through electrostatic chuck 12^ as both sides of installation base 4" arranged vertically In 
addition, each component of the equipment shown In drawing 13 is made for ^""^ to be attached and shown with ** 
which attaches the reference number same about what has the function are almost the same as that of "each 
comporient of the processor shown in drawing 1 , and same as each component shown in dirawing 1 , in order to 
discriminate from the component of drawing 1 . Since the processed side of the processed objecrt W is vertically 
allotted while becoming possible to process two or more processed ol:s;ects W simultaneously by adopting this 
configuration^ a processed side Is protected from contamination of a- particle etc and much, more improvemerrt irv 
the yield and a throughput can be aimed at. 

[0047] Still more neariy another example of plasma treatment equipment based on this Invention is shown In drawing 
14 . In this example, a susceptor 4 is laid on the elevator style 78 in which the wall sur^ce of the processing 
container 2 is completely possible as another object (i.c.. vertical movemenO, and the duct or the various electric 
circuits which supply a heat sink and heat transfer gas to a susceptor 4 ore arranged inside this elevator styie 78. 
By adopting this configuration, it becomes possible to process by moving a pr<H;essed side to tho apace which has 
the optimal plasma density distribution by moving the processed side of a susceptor 4 up and down to the RF 
antenna 6 which Is a plasma source of release, and adjusting. 

[0048] Although the plasma etching system was mentioned as the example and explained about the suitable example 
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of thi8 invantion abov©, this «verttion can be app)ied to other plasma trcatmor.t o«i«;p,r.w*,U, s*uwJi u& M««a«,B.-CVD 
equipment, a plasma ashing device, and plasma spatter equipment without being limited to this example, and ft t8 
possible to apply not only to a semi-Ssonductor wafer but to the prt>cessad object of a LCD eubetrate and othera 



[effect of the Invention] Since radio-frequency energy id intermFttentry supplied to a RF antenna based en the 
feedback signal or the value set up beforehand from a processor dot^^SL-tJ? thi?. t^t viwnoint rrf tHi« :nw«ntSAn 
explained above, it is possible to be hard to produce drffusion of the plasma and to oentrali^e a plasma ^ki '^'tte 
processing side of a processed cl^Ject. Moreover, since exhaust air of a resultant is promoted at tho ^me^ a - 
plasma l«lt, the effectiveness of plasma treatment can be raised. 

E00503 Moreover, since it becomes possible since a part for short wave Naganail is also observed to the emission 
spectrum and coincidence which are generated from the processing interior of a room throuBh an observation 
window according to the 2nd viewpoint of this invention to get to know penetrable degradation of an observaUon 
window according to fluctuation for short wave NaganaH and an emission speebrum signal can be amended according 
to extent of the degradsFtion, a more exact feedback signal can be acquired. 



[Translation done.] 



also about a processed ol^ect. 
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^ NOTICES * 

JPO and NCIPr are not responsible for any 
.damases caused by the use of thrs transfatfon. 

ISlillt^^'? been translated by oomp»iter. So the translation may not reflect the original precisely. 
Z.**** ahows the word which can not be translated. -o^ k «w»aiy. 

aih the draw}n£B, any words are not translated. 
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JJSDX. fciA«iS^iftT>5^:*-JC«|&$nSiS^jSix 

:/7X-7iiaa»tctty^x-78s©— gs*t«a!ig3 4 »ct> 

^bfe5!3tx^^ h;Ko«w«3 4©aa*«j»»f i&ns 
mzM':^^^T^m^y^ — \^/-i-yi^Mmvrcm'^izii. 
[0 0 2 6] ^:ix:^^m<Df^2 0)mj^jz^n\t. 
Lx. wm\z^m^ntf'^'k.\:^^>mi9t.^^tziix\-t\ 

0 0 nmiftViL 1 0 0 0 nm. j?*L<tt2 0 0 nmS 

SWfiK^i-lC-DViXfcfSjSJ^fTP. c:cDJ;p;^c®jSSfi£^)- 
ttSlM® 3 4 (Dm^>&<D'-jfi{c\zn-ti>mWfi^ < . Ufc 



7 

fb^®iftft-fe >-y- 3 6 b icTSjia-r-S c <»: »r J: 0 . 
c:T-iicr>5^ik<DgSi;:;6:i;T, ±E^^-fe >-y- 3 6 a 

[0 0 2 7] :kiz. @ 2 {ca-3*(,iT, ±ffi:/'^XTXy lo 

[0 0 2 8] m^(Djiviz. :$i^m^mm-^mu^mis. 
^^zf^x-^mm^m i oMa$S2 cd— :sroDffljsic 

Sf sn-KD-y^^^4 0*t^^$nTii-5, ;::©D- 

fc±t3P-HD>>5^^4 0JC«, iSffifC^ftSnfcSf^ 
□ J;0tlf^«4 2*JM^$tl. *^Sf»^4 3*:^i-LT 

M^^>:/4 4 ^zJ:om?^3l^7immrJ.J^o\zm^^n 

[0 0 2 9] ±SP-Ka-yi7^4 0(Ofi5Mlca. mm 

■fey hS4 6*ifiEia!SnTt/»S. C:©Jf;-fe .y h^4 6JC 
tt. ^-feu/ h4 7 *««-r«i6M^4 8*tSj:tt&nT*> 

0, ^:0;^;-fe-y h4 7«, fci:x«1feMa«:T?35-5i|i^ 30 

T^«J:3tC«t*fi$nTVi5. *fe±l3;)!7-fe>> h^4 6 
l£®tC^lten;fcgf^PJ;DSN^®4 9*tS3KS 
tl, *^g^»,#5 0*;fM.TK^j}?>:/4 4fCj;»3^(*5 

-fey Mg4 6c!)<i&:;&®fflgtt, mm^mzm»^tifty 
[0 0 3 0] ;*:t±fe©cfcpic^fig$ti^cy^xv^as 

Vft:iUmvrc:^±^y h 4 7 nmyRLtii^^mmaT^y htz 
J;0. ;<J-fey h^4 6<Dms#4 8©±ic«K$n, ± 
my- hJVi'Zrs 1 *«Ha-r-5, ±iB*-fey h^4 6 tc 
SM$ti:tJE^#m#5 O^tpHObT, *^;J?>y4 4 
fcJ;0Jiia;?7-fey h^4 6*tK^»i8a, fci^fSl 0 
■Tor r{c»St$tl«». 

[0 0 3 1] Ol^i-C, P— HDyi7^4 Ot;j!;-t .y 
4 6<DPBl©^r-hn;U:/4 5*iBgPLT> JBj^T-A4 
1 JCi:0S5aa«:W*iJ:iBA-by h^4 6 tcg^g^tlfc SO 
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;«j-fey h4 7 J;05lDffiSn, »«f^tiT±SP- H p 
y ^^4 O'vlfiiglig^tl. ig-Jr*- h/VU:/4 sifimor 
^. ±SP-KPyi'^4 OfcSM$#XfcK35Sf^#4 
SdtpiaLT. St^3}?>:/4 4ICj;t)±^P-KPyi? 
^4 0*t^^#Hm. O'To r r ICSf^;^ 

[0 0 3 2] -^ViT, P— KPy i7^4 0 i^a31§§g2 

4 Hci; 0 ttM31#:Wd^±e^ai31^g 2 'vjgig^tl. It 
■fe T'^' 4 c ± © H * L 3^C I > y -V — tf > § It SE S 
tl. ±^1!}5IT— A4 1)5*P— KPy^^4 OJCMofc 

^. y-hn;i/:/3 9d^iBP-r^. ^©^. ^m^^vy 

1 2ICi«EEjai«flEES:BI*DL, ->-\'-tf>*Ttf 
T«*!ia<|:W*#S^^yi^ 1 2 J:»r««-r«C«!:»3j; 

0^^S«:'>3:/\W*«-y-fe7'i5' 4 c 

^©Fpi±E^ffla$S2i^«. «^»a#5 2^rap-r^ 

JltfCiO. *^3l?>y4 4i£:fM,T*^||H^. fci 

D 'To r r ICS^^$tlTV>-5. 
[0 0 3 3] ^^fc, iJ^^^':7xAW(D«®:feJ;iyrmM 
^4<Dfi-e^g5{ce^fflCDA*y ^riz-U >ifm^7.^m 
?&aii?^<!r5/h9*^e?&l^*«*SL> ¥S 

S^. :<fxtt^^e2 0^:^M.TCHF,;5:t*®Ma;*f 

xA<&fl|ViT^ie>*«&enfcg]gJ5:xy5^>i/'ai6<&» 

3 8JCJ;0^tt}^n;t^, «^i6«M7*^e.T«y^>d7' 

^^si^VTi^m^yyy'-riz, tciipntis. 5 6 
MH z <Dis^^mi3iimM^n^ z. 1 1 j; offla^sg 2 

^>^;^j:foy^xvMa*5ja^n-5, ^©isic. 
^icj;ti«Ma^©rta©ffl«* 5 o'c~ loot:, » 
*b<tt6o*c~8o x:\zmm-r ^ c c j: 0 sis^j* 

[0 0 3 4] $e.fc:*:^§g{c<J;ntf, Xy5^>4^(^fc® 

a^S2rt*^e5!^-r-s585t;^'<^ h;i'ttaii«3 4 * 

^VX. ^^1:>-y-3 6 tJ;r):^tfi$tiT*5D, IBSJ^ 
Sie5^«tX4i;P^dJ:;^>:t7W»SnS, ifc-€-©IS* 

^B3fcj;nidf. mummmz 4=s:^vxmmms§ifii)^^ 
mi^<D^(t(Dumzj^cx±m%^7.^i7 hjummim 

;u3&^msffi izmm l x y > ifi>mT v tc 
izmm^n, i85«fex^;pc^i—<oa«iD*ii?it artist t 
^izmm:ax(Dm}&%f?±^ti. zr^XTfsmmi^iiim 
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(0 0 3 51 rXriT?. ±SMS${S2rt©«iS;tfx^S 
2rt©««is«i:w<ofi:s*-t?^i6b, A' -br>ic 

0. -hlBn-KD2/i^a4 0JC«2IU. ilBy-h/t^P lO 

4 6 <&^UT;«C$SifC«aiSn-5 d tic J: 0— a<iD»f^<& 

OfB^CiiS^JJ^M 7 :fe itXT 5^>^lHlK 8 lE^^LT 
04t^t-j;5Jc. jS#^3'f;KD^1.fliJ^6 blccD^^ 20 

[0 0 3 7] :;^clc05)5:UibSl 4<£#R8lx;a:dtc,, Sa 
[0 0 3 8] 0 5fCtt, lfelt«5CD^ffiiifc5l0f=ttt& 

<Dmmmiz:^^^x\t. ^m^u^m^i^fji^i^mt&yy 
5^:^-6 0— 856 2 s#^tcsti, -eosiagpii-e b 

*5 6 c J; 0 ^Vi«iK«§Jg^r -5 t dtpIffiiS: 

;ft:fe05^®09-ctt, ^s«^ST>5^:^6©a1«^K^>*^1.^ 40 

mziS.CX^m^T 6 cDffi«CDgP^i-lrgSS-r-5 c; 

t*i^tiT-*-5. *fcE^(D«»Jl?«. iS^iSE7>5=-:*-6 

<DS«guij-*^t 2 mm'^xznkm.fcifl. it^sxcy ^x 
[0 0 3 91 @6{c«, ^w^m2<n>nmz. mm-^A 

*Htr <fc p trig BfllBTacWttlcfc tA«7;U5 n^; ASS 

G)|l2©mS5 3a. 5 3 b^ESL;tllffi«»J/6i^^tl 

c:ne.©a®5 3a. 5 3 bictt-e-n-^^nvy so 
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5^>i'EI8S5 4 a. 5 4 b*:(M.Ti«^jfiSiS5 5 a. 
5 5 b*<gE^$tiTt»S. 3&>*»S«figCJ:r), «g-&4 

Htr^2©«g5 3a, 5 3 blCfeA-TT'Xfflig^i^X 

0. fflsss2rttassti-5y^x-7©«fis*ji{c 
[0 0 4 01 0 7ctt. msMmi2<r>nmz. ii7>.m& 

2 0 <D:^/XP*c€rffl L®<DT:&A^-p««^4 ©±:;^ »c 

tt(0«ffi5 6*ii2S$nfcllig0il**^$tlTV»-5. Jl© 
«e 5 6 »CttpI^«ig 5 7 *t*68!5$tlT* 0 , jga;5:« 
fig^CWSas 6tCgiE-rci:t::J;t). 5aaSS2(*glC^ 

Ma«S2rtCBrM©Sfg4^**Wt- ■5:?'5Xv 

[0 0 4 1 1 1 fc*-r^Jg0IJt:teViTtt, ^lasi^ 

S2 ©±®C535:«^X;&i:©«eat;» 5 Sr^hLTilS^^ 

^^n/cCti. fct^ii0 8tc^-rj;5Jc, iaia^s2© 

ifflS©— SC^5^:tf5X^ir^5-;^^;^^it'©i^^$| 5 
8*^?.«fiKL. -^-WiPfegk^S 8©^1.M®tC^2©iiS«» 
T>5r:J-5 9*fto#t:tfc««fi*Sffi-r-5::i:t)WtgT? 
a&-2>. c:n^©^2©ii5^iftT>5":?-5 9ttif SL<« 
f^PellBTMIt^^tciEM^n. ■Ty^>i^lHlK6 0*:^t-L 

i o^aa^gg 2 ©{fflggp^i-*^^ t>:/5Xv$!Sie-rs ;i 

<i:*<nItgi75:5©T. &T>7^:MC^S0$*a-5;i5^jftx 

^;i'^*iSS-r-5::tic±o, SS^^Ti^-^y^Xv 
*^M©fB«i)-*TMa«S 2 |*3lc5S^$1i-S d 
titi^D. <kO«a?©iS5ti:7'^XvMa*<oItgtfj:S. 

[0 0 4 2] *fc@9fc^-r<t^tC«H^4©— gKSrS 
3S:tf7X;a:t*©itegt«6 2*^^«l£L, -ifWTSJCiS^ 
«T>5^:)-6 3SBBb. •7y5^>tJ^0BS6 7$:frUT» 
i^;^n:^;S^SmM6 8<kOii5^Jgx:^;i/=^J^&ii!^igT 

>7":*- 6 3 \ZWt^m^i^-ti> Z. h t) nlffiTS-S. *i 
*»««fi!ctc J; o Tffla^S 2 ©«M^ 4 ©T® e> t. :/ 
5Xv<£®fi-r-5C:t**BltEi:&«©T, ^T>5^:^^C 
BJtlD$n-5iS^ffi^X^;i.^5rill^-r-5;iilC«tO. il5S 
ife X V Sr0f aw^^^J-^J&Tffia^S 2 IC 

[0 0 4 31 Olc^-rJ:p(C«B#4©±®^ 
H tcEH S 7 * X U > ^ Sr53S:<f ^X^-t: ^ 3 
•yi7X^t*©«JiBk*t6 9d^^«!*Sb. ■5-©^HI-iSSSi 
T>5^:^7 OSriBL, ^E-©ig5^J^T>5^:?- 7 0 ICT .y^ 
>i^lHlK7 l*:n-LT«i^StlfcifiS«St«iS7 2J;0iS 
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A^A^^mm I' J; TMS^S 2 4 ©^B*^ ^ 

(0 0 4 4] ^rcLCDUii<Oitmm:kmm<DiktS!Mi^ 

oy^MWi7 7 4 a . 74b. 74c. 75d?&^!l 10 

ass 2 to±fflf;:iBg$nfc*eigi** 5 cD^gggtc:© o 

a, 7 5 b. 7 5 c. 7 5 d SrfrbTSi^iSnfcKSjK 
SM7 6a. 7 6 b. 7 6c. 7 6 d J:t)ig;^jgtx:^.;P 

[0 0 4 5] *fc±IS*iS0iJlC:feUT«. S^&Sf^W^- 
«B^4©±®(c®abT. fflS$S2 0[>±®JcgeS$ 20 

■5. fcfc'LSi 2»c5^-r7cc-fx^^':>>;&iC©^B©« 

-&f-«. *^Sft:W^T^A>e>3t^-r-5fci6©±T16nr 30 
«6;a:3t^^«7 6;foJ;!ytfeMafli:WS>^«f^V2'^ 1 2 

J:o^-rfcie>©±Ti()BifiB;a::/y>'v-tr>ts«i7 7* 
^ttscitdiiff^LVH is^if^^mm^ismr^^ii\zii 
0. s«aa«:w©Mas^asr^;^f©^^*i?,«sa-r 

[0 0 4 6] $>^r^^\tmi 3\Z7F^ti^O\Z. isnisjgtt 
©Masgg2" *^it::^f6jcgBMb. -e©^M»citei»b*f 

5" ^ffib. ^JfeiBt^^s" ©^l-SMC^n-t'tiiS^iST 
^T^rJ-e" 4!!iaSS2" ©«t>5l^ 40 

{ciiiS^Ii;fci2B$n^®B^4" <DmM\zmM'^\yi^ 

1 2" Sr^bT»iffla^W^&®«@3t-r-5«fiK5Sffl-r 

0ur^r«aass©^«iriQ^^iH«ra«i©%, 
©■e* 0.01 t^-r#«^^*iig-©«ti$r*-r-5 

t>©ICOtiT«[g— ©#fig#^^^=J-r-5<*:i=bJC. 01 
©«fi£^^ilSSiJT-5/5:i>6»c f" j ^^UT^-T d ttc 

mf^mmz9!mt^z.t.tiinmt.u^}iii%\z. m 

aft:w©S^Qa®*iiiitlc:ffi$ti-S©T. 8E5ftaffi*«8t 50 
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fe^J5:f©?§Sid^e.»S$n. ^m^K>iiiiU7.)l'-zf 
V h©i;O-@©i6jJ2*0scii*<-c€rs. 

[0 0 4 7] 014»r«. *^?gi::»t?<y^Xv®a 
^S©^^fc9J©glig«a|*^^$nTli^. c:©SI2iS0iJlc 
*«r»T«. ■tUrT^^' 4 *<«[iaSS 2 ©aSitt^^fcSU 
*<t UX. t-JS^^-SiTftBTtEft^B^W 7 8 ©±»C« 
B^n. ■t}-fey^'4tC?$|^iIg^g|^;*;x^^i^-r-5S!S 
*;fctt&asmMilHi^«c:©#i^tg#l7 8©rtS5CffiB 

3^ 4 ©»[«iaS*7'5Xv^^S-eabSiSjgiSlE7 

6lc*fLT_hTi!)^-e-ilS-r-5C:tCJ:0. SJi/i^^ 

x-7S^^)-^te S'^r-r -5 ^rnUcMMaB ^ -STiaa 
[0 0 4 8] et±*iep©»jg^*is«»ifcoi,iT. 

Xvx>y^>irSB^CTfc^tfTtttigL;/5:*t. 

B. :/7Xv7.:/-»i^^B. T'^X'^x/X.y^'Sa^S: 

i*©ffl4©y^xv«iai?Bfc=tigiB-rs z. t*tpiffix» 
«-£-©ffi©Kjaa^c t)jiffl-r-5 ^1 tdioifigTJ&'S. 

[0 0 4 9] 

eA±tft?9LfcJ;pt::. *fg?q©||i©S 

* \z J: nti . ® a^e*^ ^ © :7 — H >y i7 * -5 

»LX*;p^*tM8ic6«j{c«iS&$ti«©T, •zT'yX-^n^WL 
*i^i;ic<<, ama^©^aaffiKy5Xvs5^«tt)$ 

'K)©#^*<{eit$n-5©T. y5X-7^a,a©^^$s»& 

[0 0 5 0] *fc*^?^©m2©s.^jcj:n(i. 

@jS^s^!e^)-fc«ai-r-5©T. sjSEg^^i'©^i()tc^£:i; 

T. «SJ^©aigtt©^<t«ftl-5::i:**prtBt;ia:D. -e 

©5^'fb©s«fcjtvDT%3tx'^i7 ^;^ffi^^£^f iE-r-5 CI 
[0S©tiil#;^l$i^] 

[01] *^B^(cso*viT«fi£$nfc:/5XvMasB 
[0 2 1 01 »c*-r y7X•7^aa^B*ja*ii^fc•i!ji 

[03] 01 ©iaa^Btcjgffl >5^:>-a5 

[04] 01 ©iaa^BlcSffl^tl;iS:ilfSife7 >5^:^g5 
^>©ftfi©^ll®t»J<&^-r¥M0-ca&-5. 

[0 5] ^S^cSIJ©«^©iaSifi^7>7^:^*5{0(^^t)S: 
^asB©^iS09$^-rii[ii&6();^t^e0-c«-5. 

[0 6] 5aassf^t;m2©«gsflsio#itfc«ia^B 

©jlifi0iJS*-r«BSW?S:9fiii0T&-5. 
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[010] mm^^<Di^m-^<oy :t-:f3X'j >^(Dmm 
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[011] mm^^<ommM<Din-Mm\z^sc<D^mwLT 


2 0 






3 4 






3 6a 




[01 21 7x'fx^''C7>:;^scfflage®*jsfiai**-r 


3 6b 




«lllSWJ5:»fffi0-C$..5, 
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[01 3] &mm^^mm.izwihrc!i!}.mmm<Dnmmi 


3 8 




*-r«IBSW)S:»fB0T*S. * 


W 





[01] 




[03] 



[04] 




1 

28 ■ 




# 



(II) 



7-122399 





7-122399 




[0111 





4#ra¥7 - 1 2 2 3 9 9 




mi 3] 





^m^l-l 2 2 3 99 



imi 4] 




(sDint.ci/ mmm^ jfi^mmmn fi &mmmmm 

C2 3F 4/00 C 8417-4K 

HO 1 L 21/203 S 8122-4M 

21/205 

21/3065 



HO 1 L 21/302 



A 



